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Solution to Homework Assignment 3

Problem Assignment

Work the following problems from Chapter 1 innear Signals & SystemsR@Ed. by Lathi
1.1-1,1.1-2, 1.1-5, 1.1-6 (See note on problem 111below)

1.2-2, 1.2-3 (find xy(t) and %(t) only)

141,142,143, 1.44

1.7-1,1.77,1.7-8,1.7-11

1.81,1.82

(a) E = [2(1)%dt + [;(~1)%dt =3
(b) E = [3(-1)%dt+ [{(1)%dt =3
A & E = [}(2)%dt+ [;(~2)%dt =12
¢ W) E=[P1)%dt+ ff(-1)%dt =3
Comments: Changing the sign of a signal does not change its energy. Doubling a

signal quadruples its energy. Shifting a signal does not change its energy. Multiplying
a signal by a constant K increases its energy by a factor K2.
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(a) Power of a sinusoid of amplitude C is C?/2 [Eq. (1.4a)] regardless of its frequency
(w # 0) and phase. Therefore, in this case P = 52 4+ (10)2/2 = 75.

(b) Power of a sum of sinusoids is equal to the sum of the powers of the sinusoids
[Eq. (1.4b)]. Therefore, in this case P = 1%)): + Q—gﬁ = 178.

(c) (10 + 2 sin 3t)cos 10t = 10cos 10¢ + sin 13t — sin 3t. Hence from Eq. (1.4b)
P= Qgi +3+3=5L

(d) 10cos 5t cos 10t = 5(cos 5t-+cos 15¢. Hence from Eq. (1.4b) P = GF 4+ BF = 25.

2 (_e)2
(e) 10sin 5t cos 10t = 5(sin 15¢t—sin 5t. Hence from Eq. (1.4b) P = %)—+L75L = 25.
(f) e7°t coswot = § [e(@+wo) + ei(@-wot]. Using the result in Prob. 1.1-5, we obtain

P = (1/4) + (1/4) = 1/2.
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infinite. Thus,

A2



Page 2



